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N . CHANGING WHAT'S POSSIBLE

GRID MANAGEMENT: TRANSFORMING

CHALLENGES INTO OPPORTUNITIES
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Overview: Innovation in Grid Management
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and Reliability Requirements
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Flexibility Relative to their Dependability
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Renewable Portfolio Standards (RPS)
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MN: 26.5% by 2025
MT 15% by 2015

Xcel: 31.5% by 2020
WI: 10% by 2015

WA: 15% by 2020

OR: 50% by 2040 (large IOUs)

CA: 60% by 2030 CO:30% by 2020 (IOUs)
20% by 2020 (co-ops)

10% by 2020 (munis)

AZ: 15% by 2025 @NM: 20% by 2020 (IOUs)

10% by 2020 (co-ops)

TX: 5,880 MW by 2015

HI: 100% by 2045

2018 Renewable Energy Production: 17% (EIA)

5-25% by 2025 (other utilities) MI: 15% by 2021
. IA: 105 MW by 1999
NV: 25% by 2025 IL: 25% by 2026
MO: 15% by 2021
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ME: 40% by 2017

NH: 25.2% by 2025

.

PA: 18% by 2021
]OH: 12.5% by 2026 &%
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Source:

VT. 75% by 2032
NY: 50% by 2030

MA: 41.1% by 2030 +1%/yr

Rl: 38.5% by 2035
CT: 44% by 2030

NJ: 54.1% by 2031
DE: 25% by 2026
DC: 50% by 2032
MD: 25% by 2020

NC: 12.5% by 2021 (IOUs)
10% by 2018 (co-ops and munis)

Berkeley Lab (November 2018)



Reliability Services: Keep the Lights On
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Acquire Reliability Services from All Assets:
Requires Quantification of Asset Risk and System Risk
Existing paradigm
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The Challenge




California: April 9, 2019
Net Imports to CA: Providing Most of the Flexibility

MW Production Over 24-Hours

CA Renewable
Production

Imports into CA

- Renewables  -#- Natural gas o- Large hydro  -#- Imports -#- Nuclear -#- Coal Other



California: 2015-2019
Monthly Wind and Solar Curtailment
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S$10M in curtailment May 2019
... and growing

250,000 homes could have been
powered by clean curtailed energy
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The Ask: Common Risk Management Framework
for the Modern Grid

Leverage FIeX|b|I|ty from All Assets
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We seek your feedback and input!

ARPA-E Office Hours:
Kory W. Hedman Wednesday, 8am-9am

Program Director Outside of Adams Ballroom

Advanced Research Projects Agency-Energy
U.S. Department of Energy

Kory.Hedman@HQ.DOE.GOV
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